Summary of 21-22 June 2007M eeting of the NOAA HMT Advisory Panel
Sacramento, CA

Execautive Summary

Sewerteenmembers of NOAAOHMT Advisory Parel (threeby phone) and five guegs metfor two days
in Sacranerto to discuss the currernt state of the HMT project, the long-range prospects of HMT (HMT-
Eags and the HMT-Weg legacy), and perhaps most importartly, to consider plans for the coming field
sea®n (November, 2007 BDMarch 2008).

The first day included a lively and engaging discussion about the purpose and objecivesof HMT ard a
detailed look at what has been accanplished since HMT formally beganin 2005. Building on the first
day, the secand day focused on plaming for the coming sea®n. The group also outlined two new white
papersthat consider HM TOQPE efforts and plaming for the HM T-Wes legacy.

Primary conclusions and recanmerdations from the meetng include:

#1

#2

#3

#5

HMT-Weg is still in anexploratory phase: we are still learning how to do resaich to operaions ard
have not gererated a data set suffi cient to inform long-termdecisions.

Recommendation: Continue HMT-Wed operations at a sustained level for several years beyond
FYQ9; i.e. atlevels comparabeto FY08-FY09.

Plaming for the FY08 field season is on track A number of refinemerts werediscussed and will be
actedupon.

Recommendations: Phage-3 of the HMT mesonet will focus on Placer County Ogoup BOsites (per
CN-RFCO9lan) but other siteswill be surveyed Consideraion should be giventowards placing one
of the gapfilling radars (NSSL) in the leeof the Sierras

A proposal to recanfigure the HMT advisory structure with a smaller nationally focused advisory
parel and newly formedregonal implementation teans metwith gereral aggeamenrt. However, more
defail indicaing the scope of their repectve regponsibilities how they interact, etc., is needed before
afinal plancanbe considered

Recommendation: Proper consideraion will be given to the plan when the aforemertioned issues
have beenarticulatedand reviewedin anHMT Charter.

A better job needs to be done to communicat the objecivesof HMT: They areto improve QPE,
QPF ard hydrologic monitoring and forecass, and to develop decision support tools that integrate
new science (knowledge) with new models and observational data streams Whereasthe immedate
bereficiary of HMT are NOAAOdrontline operaional units (i.e. WFOs, RFCs and national certers,
cardul consideraion and attertion should be givento extermal stakeholders such aslocal, state and
other federal ertities

Recommendation: Caréfully idertify and articuate HM TOsbjectivesand customersin the Charter.

Recommendation: Future Advisory Parel meeings will be held in April to better regond to the
PPBES proces, increase prep-time for future field seasons and improve attendance.
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Attendees:

Mike Andason* CADWR ElissaLynn* CADWR
Mike Bodne NCEP/HPC JohnMcGinley (phong ESRL/GSD
Mike Ekern CNRFC Elizabeth Morse STOWFO
Gary Estes* SAFCA Josh Nowlis* NMFS/SFSC
Rob Hartmann CNRFC Dave Reynolds MTR WFO
Art Henkd CNRFC Woody Robets (phong ESRL/GSD
Dave Jorgensen NSSL Tim Schnade ESRL/PSD
JohnJuskie STO WFO Paul Schultz ESRL/GSD
Dave Kinganill ESRL/PSD Mike Smith OHD/HL
Dave Kitzmiller (phong OHD/HL Stuart Towndey* USACE
Dan KozZlowski CNRFC Kevin Werner WR HR

* Guests

Copies of the presentations from the meeting are available at: ftp://ftp.etl.noaa.gov/user/hmt/HMT_June 21-22/

Moring session, Thursday 21 June

Stateof HMT (Tim Schneider)

After some introdudory remarks by Rob Hartmann, Tim Schnader opened the meeting with a
presentation on the state of the HMT (Schneder HMTAPmtg_JLin07pptpdf). One of thefirst
elements of his presentation was a set of questionsrelevant to the statusof HMT, such as science
gods for the project and progress on QPE, QPF and hydrologic modding. These questions
spurred congderable discusson among meeting paticipants. The first basic issue tha was
discussed involved defining the key objectives for HMT. While nothing definitive was agreed
upon, there appeared to be general consensus tha improvements in QPF, QPE, hydrologic
modding and physca process undestanding are the key issues to address. There was some
concern abouthow improvements in QPF and QPE will trandate to improvements in hydrologic
forecasts.

Some discussion was then directed at how we attack these problems. In particular, there was
uncertainty aboutwhether we had truly ver-sampledOfrom an obervationd standpoint. There
was a suggestion tha an Observing System Simulation Experiment (OSSE) approach should be
congdered to hdp determinethe optimal observing system. Another suggestion wasto carefully
congder the critical ggps in our knowledge on these issues and then strategically deploy
observing system resources in amanne tha addresses these ggps

Thediscussion then trandtionad to how we might define success for the western HMT. NOAA
Corporate performance measures for Flash Floodsand QPF were offered as a possible structure
tha could be used to measure success. However, these specific performance measures may not
provide the fine granularity to allow an adequae assessment. Tim Schneder oulined the
emondrationOpeaformance measure conaept that has been advocated by the NOAA Science,
Technology and Infudon (ST&I) matrix program. These demondration measures could be
tailored to the specific issues relevant to HMT-West. Another condruc suggested for defining
HMT-West success was the development of a Decison Suppot Tool tha woud alow
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opeaationd forecasters and key end-users to integrate the various pieces of hydrometeorological
information. It was emphasized tha such atool needsto be extengble to other parts of the West,
not jug the American River Basin and opeaation of the Folsom Reservoir. Another issue raised
in this context was tha a decision suppot tool needs to address more than jus QPF and QPE;
opeaationd decisions for water management have a complicated set of cod-bendfit trade-offs
with sodetal impacts.

Anothe related area of discussion revolved around the question of how long it will take to
achieve the objectives of HMT-West. Tim Schrneide showed a HMT timeline tha indicated
HMT-West activity peaking in 20082009,then decreasing about 50%for the next several years
as pat of the legacy trangtion. While the HMT-West legecy is occurring, activities assodated
with HMT-East will be ramping up. There was seriousconcaern about the realism of achieving
HMT-West success with just two more intendve winter seasons of activity. Seriousconcerns
were also expressed about moving to HMT-East before successfully completing HMT-West; in
such a scenaio, the credibility of the HMT project could be called into question. There was a
guestion aboutwhy we need to stop activity in certain regions(like HMT-West), when there will
be a need for continued improvements in capability. There was aso an observation tha we still
seem to be in an exploratory phease of HMT-West rather than the desired demondration phase.
Theneed for astrongfollow-up effort following HMT field opaationsto complete research and,
equdly importantly, implement research into NWS opeationswas expressed.

Tim Schnader then proceeded to discuss the need for a change in the HMT management
structure. At present, the HMT Advisory Pand has a compostion tha has a primarily western
perspective. In order for HMT to grow, the Advisory Pand needs to have a broader naiond
perspective. However, it is critical to retain expetise at the regiond level, both indde and
outside of NOAA. To address this need, Tim propoed the development of Regiond
Implementation Teams composed of key NOAA organizationd elementsin a particular region as
well as important partners from other government agendes (federal, state, regiond, local) and
Universities of theregion. This proposl was viewed in ageneraly favorable manne. However,
there were severa comments and suggestions For example, it was suggested tha the Regiond
Implementation Team (RIT) should have representation from a broad region of the West, notjug
the Sacramento area. It was also suggested tha there will likely need to be several RITG, not
just those for West, East and next as depicted in Tim@ presentation. Another comment was that
the chairs of the RIT@ should be members of the Advisory Pand. Other comments about the
Advisory Pand were tha it should be interdisciplinary and be composed of multiple agendes
(i.e, not jus NOAA). There was some concern that the distinction in roles of the Advisory
Pand and the RITG needsto bebetter defined.

Overview of HMT-West and PSD Activities (Dave Kingamill)

After a break, Dave Kingamill presented an oveview of HMT-West, with a focus on activities
from the 20052006 and 20062007 cool seasons (Kingsmill_PSD_HMTAPmtg_Jun07pptpdf).
He described the time series of precipitation and streamflow in the North Fork American River
Basin for the two seasons, the different Intensve Operating Periods (I0P®) tha were executed
and the ddalls of the observing system deployment strategy for the two seasons and how they
differed from one another. In a nutshdl, HMT-West®6 featured more 10Ps, which were
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generally shorter in duration, whereas HMT-West@7 had fewer |OPs that were somewhat longe
in duration.

Datafrom the biggest storm sampled during each of the seasonswas presented (IOP4 for HMT-
West 2006and 10OP5 for HMT-West 2007) Dave then outlined some HMT activities undetaken
by ESRL/PSD over the past year. These indude field deployment of observing systems,
precipitation gauge inter-comparisons gap-filling QPE andysis from the ESRL X-band
polarimetric radar (XPOL), andysis of daa from the PARSIVEL optical disdrometer and an
andysis of integrated water vapor flux and its connection to heavy rainfall alongthe coast during
landfalling atmospheic river events. Issues and questionsraised induded:
1. Concern was raised about the need for integrating the various daasets into a single
precipitation andysis. GSD commented this could be donethroughdaa assimilation.
2. Ability to accessdaain real time throughALPS or AWIPS
3. Concaern about the scan strategies for NWS radars: PSD and NSSL would like to use
VCP12 to be consstent with thar scan strategies. The Sacramento WFO needs to take
stepsto ensure tha VCP12 is the default scan strategy employed by KDAX and KBBX
dunng HMT-West |OPs.
4. A suggestion to have NWS staff participae in mid Augug PSD field deployments was
made

Afternoonsession, Thursday 21 June

NSSL Activities (DaveJorgensen)

Dave Jorgensen started the afternoon by providing an oveview of HMT activities a8 NSSL
(Jorgensen._NSSL__ HMTAPmMtg_un07pptpdf). The focus of the presentation was on ther
effortsin radar QPE and on application of a hydrologic modd (CSU TREX) for QPE validaion.
In ther dealled examinaion of HMT-West 2006 10P7, it was clear tha the opeationd rada
(KDAX) QPE was lower than tha from gauges in the basin. QPE from the NSSL SMART-R
gap-filling radar matched the gauges reasonably well in terms of total accumulation at the end of
theevent. However, indvidud pesks in precipitation rate during the event did not match up very
well. Inputof rada QPE (both KDAX and SMART-R) to the hydrologic modd producd a
wide range of streamflow results. However, it was condudel tha the KDAX QPE does not
produe nearly enough streamflow compared to observations The presentation motivated
several comments. There was concern about NSSL® use of a simple interpolation scheme for
gaugedaa in thar calculation of basin average precipitation; such an approach does not account
for the complex terrain intrindc to the area. Concern was also expressed about the approaches
and assumption employed in the hydrologic modding and about the application of QPE
validaion with such atechnique A suggestion to use the opaationd RFC QPE andysisin any
compaison of QPE tools was made Findly, severa individuds expressed the importance of
integrating all QPE information (gauges, opaationd radar, ggo-filling radar, satellite) into a
single andysistool such asthe NSSL Q2 or OHD MPE or EMPE.

GSD Activities (Paul Schultz)

Next, Paul Schultz presented an overview of HMT activities at ESRL/GSD during the past year
(Schultz_GSD_HMTAPmMtg_JLn07pptpdf). His presentation focused on thar development of
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ensemble modding techniques, validaion of QPF ugng techniques and code borrowed from the
Nationd Precipitation Verification Unit (NPVU) and the deployment of ALPS workstationsto
the Monterey, Sacramento and Reno field offices for display of special HMT-West daasets and
high-resolution modd output Paul mentionead tha the impacts of the microphyscal differences
in the variousensemble members were starting to become appaent. For example, it isbecoming
clear tha accurately simulating shallow, warm-rain processes will be critical for better QPF.
Paul also aluded to the fact tha GSD is creating a user-adjugable time window NPVU web
interface for comparison of variousmodd forecasts; severa meeting participants expressed great
interest in such atool. A suggestion was made to display verification statistics spaially on a
gridded basis. At present, GSD is verifying thar QPF agang the Stage |V precipitation andysis.
There was uncertainty expressed by Paul and several meeting participants aboutthe compostion
of the Stage IV andyses; some thoughtit was a combined gaugeand radar (WSR-88D) andysis
while others thoughtit was a gauge-only andysis modified by the Mountin Mapper tool. The
importance of improved QPE for modd validaion was emphasized by Paul and severa other
meeting participants. In his comments about the ALPS workstations Paul outlined thar
designal capabilities but freely admitted tha they need to get much faster. Several meeting
paticipants noted tha theload time for high-resolution modd output was usudly so prohibitive
tha mog forecasters did not attempt to look at these produds. The problem appears to be a
bandwidth issue in the field offices; various solutionsare being considered for activities during
the upaming field season. GSD efforts in QPF have been focused on the 0-24 h time frame;
there was curiogty among meeting participants about QPF activities focused on longe time
scales. Paul mentionad tha the Hamill/Whitaker re-forecast approach to probabilistic QPF
might be a better pathway to follow for forecast times longe than 24 h. The Hamill/Whitaker
approach is beng used by the NWS/OHD/CNRFC ensamble work. It was suggested the
developasfor the GSD and OHD ensambles should work togeher.

OHD Activitiesand DMIP-2 (Mike Smith)

Mike Smith then provided an oveview of HMT-oriented activities a OHD
(Smith_OHD_HMTAPmMtg_un07pptpdf). Thefocusof his presentation was on the Distributed
Hydrologic Modd Intercompaison Project (DMIP). One of the objectives of DMIP is to
evauae the differences beween lumped and distributed modds and unde wha scenarios
distributed modds can provide superior guidance compared to lump modds. Thefirst phese of
DMIP was focuson basin sin Oklahoma while the current second phase of the project (DMIP-2)
also hasafocuson basinsin thewest, oneof which isthe North Fork American River Basin that
is central to HMT-West. Mike mentional tha errors in input data may mask the benefit of
highe resolution hydrologic modds. Therefore, there was a desire to make use of the enhanced
HMT-West datasets in DMIP-2, patticularly those daasets that can provide information about
precipitation amount and type DMIP-2 participants (fifteen for the western basing) will first
perform hydrologic smulationsusng basic daa input tha are routindy available. Then, they
will peform another series of smulations usng an enhanced input daaset tha makes use of
HMT-West observations Findly, Mike provided a sobeing reminde of the difficulty and time
consauming nature of research to opaationstrangtions it took three years after the conduson of
DMIP-1 to develop a revised hydrologic modd based on the research performed during the
project. When asked, Mike said the DMIP-2 project could be extended into FY 09 should HMT-
West be extenda.
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HMT-West Mesonet Augmentation (Art Henkd)

Next, Art Henkd discussed a draft plan for phase 111 of the HMT-West Mesonet Augmentation
(Henkd _CNRFC_HMTAPmMtg_JunO07pptpdf). He emphasized tha the current mesond is
doing agoodjob in sampling across and over the Sierra. The phase 111 plan is intende to fill a
few gaps in precipitation gauge coverage and perhgos employ some new approaches to
precipitation gauge dda collection. Propo®d new ETI gauge sites indude locations used
previoudy during the Sierra project, used currently by Placer County on the windward Sierra for
snow surveys and used currently as SNOTEL sitesin thelee of the Sierra. The logistical issues
of dting ingrumentation at these locations is unknown, but is suspected to be difficult,
paticularly from a site-use peamission standpont. Deploying ingrumentation at the SNOTEL
sites might bethe mog redlistic given that other ingrumentation already exists at those locations
Art also proposd a novd approach to rain gauge daa collection that would target the warmest
and wettest storms. Theidea would beto deploy an array of 10-20 ssmple tipping budket gauges
at variouslocationsthroughoutthe North Fork American River Basin in advance of a warm, wet
precipitation event and then extract the gauges after the event so tha they are notbured by snow
duning subsequent cold events. This approach would certainly yield a very unique dataset.
However, thelogistical difficulty of executing such a plan would be prohibitive. A large nunber
of people would be required on short notice to deploy and extract the gauges. Safety issues for
staff executing these deployments would also be aseriousconcern.

WFO-Sacaamento Per spective (John Juskie)
John Juskie then offered some brief thoughs about HMT-West from the perspective of the
Sacramento WFO (Juskie STOWFO_HMTAPmMtg_LnO7pptpdf). He re-iterated concerns
about the relative sowness of the ALPS workstations and how this impacted use of the
workstationsby opeationd forecasters. Johnaso mentioned tha it would be desirable to have
the high-resolution modd outputin aform tha would allow it to beingested into the Graphical
Forecast Editor (GFE). He emphasized the importance of maintaining the profiler nework and
encouraged HMT-West researches to keep WFO saff in the loop regarding new research
advances. Othe points tha were raised during the ensuing discussion induded:
1. Suggestion for doing a PQPF for 0.01Qes this equates to the Probability of Precipitation
the WFO forecasts opeaationdly
2. A suggestion was made to run the GSD NWP a the WFO to cut down on
communicationsproblems
3. A suggestion was madeto develop an amopheic river climatology

Western Region Per spective (Kevin Werner)

Kevin Werne condudel the afternoon by providing some thoughs about HMT-West from the
perspective of Western Region HQ (Werner WRHQ _HMTAPmMtg_Jln07pptpdf). The mod
striking comment from his presentation was tha NOAA still lacks a unifying and robug
precipitation estimation process. Various candidate QPE tools exist such as Mountain Mapper
(MM), Q2, MPE and EMPE. However, these tools are somewhat insular in naure; i.e., they
have not been employed or tested much, if at al, outside of ther originaing organizations (WR
RFCs for MM, NSSL for Q2 and OHD for MPE and EMPE). Other comments from his
presentation induded the importance of continuing with the Qvhole-mountinO conaept, the
bendit that could result if OHD occasiondly participated in the daly coordinaion call dunng
the project and the question of whether the NSSL hydrologic modd should be pat of DMIP-2.
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Morning session, Friday 22 June

HPC Per spective (Mike Bodner)

Themorning session started off with afew comments from Mike Bodne of HPC regarding thear
role in HMT-West. Mike showed severa web-based produds from HPC, such as confidence
interval forecasts and NWP standadized anomely andyses tha may be of vaue to HMT
applications

Discussion (Tim Schneider)

Tim Schnader provided a brief recap of some key points from the previousday:
Can we afford to stay longe than 3 yearsin California?

Need to go from exploratory to demonstration of capabilities

Need for an integrated precipitation andysis

Need to better couple meteorology and hydrology in HMT-West

PwpdPE

200708 Deployment Plans (DaveKingamill)

Dave Kinganill then provided an overview of initial plansfor observing system deployments for
the upwoming field Season, HMT-West 2008 (last 3 dides  of
Kingamill_PSD_HMTAPmMtg_n07pptpdf). The propoed network is very smilar to HMT-
West 2007 with afew exceptions Thebiggest difference is tha the ESRL XPOL radar will be
deployed at Blue Canyon, which will alow gap-filling radar QPE coverage over 95% of the
NFARB. Plansfor deployment of a ggp-filling radar by NSSL are less clear. It is posible tha
they could deploy ther own mobile X-band polarimetric radar tha is currently unde
development. Alternaively, they could deploy one of the C-band SMART-R radars, especialy
if the X-band system has not been fully tested by early fall. The deployment location for the
NSSL radar was discussed. There was not much excitement abou deploying ther radar at the
Foresthill site used for the past two seasons. However, there was consderable interest in the
possibility of deploying the NSSL radar in the lee of the Sierra, perhgps Truckee or somewhere
in the Tahoe basin. There was aso interest in placing a profiler at the crest. Dave explained
some of the logistical condraints of tha type of deployment (i.e,, snow piling on top of the
profiler antenng).

Some changes to the precipitation gauge network will be executed. A new OhotplateOgauge
will be available and the desire is to deploy this indrument at Norden (NDN). Dueto extreme
unde-catch at the Duncan Peak (DCP) site, the desire is to redeploy the ETI gauge to the
Huysank (HY'S) snow pillow site opeated by the USBR. Findly, to the extent possible, efforts
will be undetaken to deploy new precipitation gauges assodated with phase Il of the HMT-
West Mesond Augmentation (as mentioned earlier, deployment at the SNOTEL sites listed in
the plan may bethe most redlistic option). Changes to the snow depth and soil moisture sensors
in the nework will aso occur. Snow depth sensors will be added at Big Bend (BBD), Onion
Creek (OCR), Truckee (TRK) and probably also at Greek Store (GKS) and Hell Hole (HLH).
Soil moisture sensors will be added at HY S, OCR, and Suga Pine (SGP) and probably at GKS
and HLH. Findly, Jessica Lundqust will be deploying an array of 80-100 micro temperature
sensors throughoutthe NFARB. These sensors will be deployed along transects that paralel |-

70f9



80 and the Foresthill Divideroad aswell as afew transects at variouselevationstha extend from
theriver upto atransverse ridgecrest.
Othe pointsraised in thediscussioninduded:

1. Balloon strategy B Supplemental soundings should be used to target atmospheic river
events rather than other types of events.

2. Oakland supplementals B NWS will provide a status update on the ability to do
supplemental soundingsfrom Oakland in the 200708 season

3. Mesond Phase 3 B There was a general consensus to go with the Placer County Qyroup
BOsites from Henkd @ presentation but to continue investigaing the Qyroup AOsites.
Thereisaneed to survey al the sites before making afind decision.

4. Thee were differing opinionson the importance of telemetering gage and radar data in
real time; some thoughtit will be essential while others think it would ssimply be Qnice to
haveOfor the 2007-08 deployment.

5. GSD reported thar 200708 plansindude

a. Keepingthar NWP suite from last season stable
b. Increase vistationsto CNRFC and WFOs
c. Providing acondse summary of modding activities to other HMT participants

Break-Out groups

After a short break, Tim Schnade made some introdudory remarks aboutthe rationde for the
break-out sessons They will hdp findize the QPF white pgper and begin the process of
outlining the QPE, Hydrology and HMT-West Legacy white pgoeas. Meeting paticipants then
went to separate roons to engage in discussions about the different breakout topics. These
discussions continueal into the early afternoon. Dueto thelack of a critical mass, the Hydrology
break-out was not executed. However, Mike Smith agreed to outline the white pape for
hydrology and submit for feedback.

Afternoonsession, Friday 22 June

Meeting participants re-assembled in plenary to hear summaries of the break-out sessions and
engagein relevant discussion.

HMT Legacy (DaveReynolds)

Dave Reynolds summarized the discussions from the HMT-West legacy break-out session. A
focus of these discussions was on conoepts of trangtioning research to opeations and on the
development of decision suppot tools. Tranderability to other western basins was expressed as
akey concern as we move forward. One of the biggest issues for the HMT-West domein is the
lee-side spillover problem; addressing this issue would be a goodlegacy for HMT-West. Rain -
snow level was identified as a critical observation for HMT-West. Break-out paticipants
emphasized the need for improved verification of the profiler-based snow level measurement.
Specificaly, it was suggested tha verification of surface hydrometeor type at different levels
was needed. Direct visud validaion by driving up and down 1-80 was suggested as oneway to
accomplish this type of validaion and the group felt a single transect of the barier (e.g. 1-80)
would be sufficient. Another suggestion was to employ optical disdrometers at different
elevations of the windward Sierra dope to infer precipitation type at the surface. Similar
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concerns were expressed for verification of GPS IWV. Concern was aso expressed at the
difficulty for integrating with NWS opeationsthroughthe NWS processes induding OSI P.

QPE (DaveJorgensen)

Dave Jorgensen then summarized the discussions from the QPE break-out session. He discussed
the draft outline for the QPE white pgoe tha was formed by the break-out paticipants. This
outline contained sections that would explain the current status of several observationd QPE
approaches (i.e, gaugessMM, radar, satellite) and where progress was needed to make
improvements. Other sections focused on tools needed to integrate the various obervationd
QPE approaches, candidaes were the NSSL Q2 and OHD MPE and EMPE packages.
Integration of QPF into the QPE problem was also suggested, as it represents another unique
piece of information tha could be part of a QPE ensemble. Confuson existed within the break-
out group and the larger group about stage 1V: is it the RFC MM andysis or something
different? A link between QPE and a GSD daa assimilation project led by John McGinley was
suggested. A need for WFO level software to correct radar biases (e.g. from KPIX) with gage
datain real time was expressed.

QPF (Paul Schultz)

Paul Schultz then summarized the discussions from the QPF break-out session. Given tha
extengve work had aready been accomplished with the QPF white pgper, there was not a lot to
discuss. The biggest unresolved issue appears to be beter defining redistic peformance
measures for QPF.

Wrap up (Tim Schneider)
Tim Schnade closed the meeting by mentioning the need to develop a chater for HMT tha
indudes objective and science gods. He aso mentioned tha the desire to convene the Advisory
Pand meeting earlier next year, perhgpsin April. It was suggested that plans should be madein
fall 2007to accomplish this.
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